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Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mi„ = 0.971, r m „ = 0.981 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

wR(F 2 ) = 0.138 

S = 1.04 

3113 reflections 

200 parameters 



11487 measured reflections 
3113 independent reflections 
2019 reflections with I > 2a(I) 
R<„, = 0.031 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.33 e A~ 3 

Ap mi „ = -0.16 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 296 K; mean ct(C-C) = 0.003 A; 
R factor = 0.051; wR factor = 0.138; data-to-parameter ratio = 15.6. 

In the title compound, C 16 H 14 0 4 H 2 0, the dihedral angle 
betwen the benzene rings is 71.4 (6)°. The pyran ring is in a 
sofa conformation. In the crystal, O— H- ■ O hydrogen bonds 
connect the components into a two-dimensional network 
parallel to (010), incorporating Cf(4) and C|(ll) chains. In 
addition, weak C— H- ■ O, C— H- ■ -n and 7r-jr stacking 
interactions [centroid-centroid distance = 3.768 (2) A] are 
present. 

Related literature 

For background to and the biological activity of flavonoids, 
see: Xiao et al. (2007, 2010, 2011). For hydrogen-bond motifs, 
see: Bernstein et al. (1995). 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C4-C9 and C10-C15 rings, respectively. 



D-H-A 


D — H 


H- • A 


D-A 


D-H-A 


04-H4- ■ OS 


0.82 


1.78 


2.585 (2) 


167 


05-H52t-02' 


0.91 (3) 


1.86 (3) 


2.742 (3) 


163 (3) 


05-H5B-04" 


0.97 (5) 


1.78 (5) 


2.734 (3) 


168 (4) 


C8-H8- ■ 05 1 " 


0.93 


2.55 


3.397 (3) 


152 


C2-H2- ■ -Cgl™ 


0.98 


2.86 


3.745 (3) 


151 


C6-H6- ■ Cg2 v 


0.93 


2.97 


3.748 (3) 


142 


Symmetry codes: (i) a 


+ l,y,z; (li) 


x, -y + §, z - j; 


(iii) -,v+l,yH 


-i-z + h (iv) 


—x, y + f, — z + i, (v) x 


-l.y.z. 









Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

The work was financed by a project supported by Hunan 
Provincial Natural Science Foundation of China (grant No. 
11JJ3113) and the Key Laboratory of Ecotourism Application 
Technology, Hunan Province (grant No. JDSTLY01103). 




Experimental 

Crystal data 

Ci6Hi 4 04-H 2 0 
M, = 288.29 
Monoclinic, Fl^/c 
a = 9.730 (3) A 
b = 17.977 (5) A 
c = 8.570 (2) A 
P = 106.194 (2)° 



V = 1439.6 (6) A J 
Z = 4 

Mo Ka radiation 
ji. = 0.10 mm -1 
T = 296 K 

0.30 x 0.20 x 0.20 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5364). 
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Comment 

Flavonoids are a large group of phenolic plant constituents. Approximately 9000 different flavonoids from different plant 
sources have been described so far, and each year, hundreds of newly identified flavonoids are being recorded in the liter- 
ature (Xiao, et ah, 2011). Extensive epidemiological studies and in vitro experiments with polyphenols have indicate their 
broad variety of biological activities, including anticancer, anti-inflammatory, antibacterial, cardioprotective and enzyme- 
inhibitory activities (Xiao, et ah, 2007,2010). 

The title compound crystallizes as a hydrate (Fig. 1). The C4-C9 ring forms a dihedral angle of 71.4 (6) ° with the 
C10-C15 ring. In the pyran ring, atoms C2-C4/C9/01 are essentially planar with a mean deviation of 0.0115 A and CI is 
0.535 (2) A from the plane of these atoms. 

In the crystal, O — H-0 hydrogen bonds connect the components into a two-dimensional network parallel to (010) incor- 
parating C 2(4) and C 2(H) chains. In addtion, weak C — H - O, C — H- -Ti(ring) interactions and ji-ji stacking interactions 
with a centroid to centroid distance of 3.768 (2) A are present. 

Experimental 

3-(4-hydroxyphenyl)-7-methoxy-4//-chromen-4-one (268 mg, 1 mmol) was dissolved in ethanol (10 ml). After 15 mg of 
10% Pd/C was added under H2 atmosphere, the resulting mixture was stirred at room temperature for 6 h. After the catalyst 
was filtered off, the solvent was removed under reduced pressure. The residue was dissolved in ethanol (5 ml) and equal 
volume of water was then added. The crystals suitable for single crystal structure determination grown at room temperature 
by slow evaporation of a solution of the title compound in an ethanol and water mixture. 

Refinement 

The H atoms bonded to 05 were located in difference Fourier maps and refined independently. All other H atoms were 
placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H = 0.93 A for aromatic 
H atoms, 0.96 A for methyl H atoms, 0.97 A for CH 2 , 0.98 A for CH and 0.82 A for the phenolic OH group. t/ iso (H) values 
were set at 1.2 times £/ e q(Q for aromatic C, the CH2 group and the CH group respectively, and 1.5 times £/ e q(0) or (7 eq (C) 
for phenolic OH group and the CH3 group. 

Figures 

Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the 
30% probability level. 
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Fig. 2. Part of the crystal structure with hydrogen bonds and other weak interactions shown as 
dashed lines. Only H atoms involved in hydrogen bonds are shown. 



3-(4-Hydroxyphenyl)-7-methoxychroman-4-one monohydrate 



Crystal data 




Ci 6 H 14 0 4 H 2 0 


^(000) = 608 


M,- = 288.29 


D x = 1.330 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 2114 reflections 


a = 9.730 (3) A 


6 = 2.7-26.4° 


b = 17.977 (5) A 


|i = 0.10mm _1 


c = 8.570 (2) A 


T=296K 


(3= 106.194 (2)° 


Block, colorless 


V= 1439.6(6) A 3 


0.30 x 0.20 x 0.20 mm 


Z=4 





Data collection 



Bruker SMART APEX CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and (t> scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.971, 7 max = 0.981 
11487 measured reflections 



3113 independent reflections 

2019 reflections with / > 2a(I) 
i? ilnt = 0.031 



h = -12-^12 

k = -22-^22 
/= 10^10 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.051 



wR(F z ) = 0.138 
S= 1.04 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.05 38.P) 2 + 0.3767P] 
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3113 reflections 
200 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.33 e A~ 3 

Apmin = -0.16eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 
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CI j — C14 — H14 


1 1A 1 

12U.1 


PC p A pQ 

Cj — C4 — C3 


ni Ti /i o\ 
1Z1./1 (lo) 


p 1 /] PIC p 1 pi 

C14 — ClD — C1U 


1 1A O /1\ 

12U.0 (2) 


p/: pc p /i 

Co — CD — C4 


ni /z £ ( i a\ 

121.00 (ly) 


p 1 /l PIC I I K 

C 1 4 — C 1 j — H 1 j 


ny.o 


p/" pc I I c 

Co — Cj — Hj 


i iy.2 


Pin PIC 1 1 K 

C 1 U — C 1 j — H 1 j 


i in <r 

ny.o 


P/l PC IIC 

C4 — Cj — HJ 


1 ly.2 


r\1 PI/: TT 1 /T A 

(J3 — C 1 0 — H 1 0 A 


1 AA ^ 


PC p/" p-7 

CD — Co — C / 


1 1 Q £A (\ G\ 

i ly.ou (iy) 


r\i p i a ill /co 
U3 — C 1 o — H 1 or> 


1 AO ^ 

iuy.3 


( -c p/; u/C 

CD — CO — Ho 


1 1A 0 

12U.2 


T-T1£A P 1 1 1 i /:o 

H 1 OA — C 1 o — H 1 or> 


1 AO ^ 

iuy.j 


p-7 p/: Tj/r 

C / — Co — rlo 


12U.2 


r\i ri/ - , 1 1 1 / p 
(J3 — Clo — HloC 


1 AA ^ 

iuy.j 


PlQ p-7 pQ 

<J3 — C / — Co 


H/i n /i a\ 

124.1 / (iy) 


TT1 /; A p 1 /: 1 1 1 / /■ 

H 1 oA — C 1 o — H 1 oC 


1 AA ^ 

iuy.j 


rn P7 Cfs 

v v_ / L U 


1 1 S 1 7 n Rl 
r r j. r / ^ioj 


T41 f\R C\f\ T41 f\C 

1 1 1 \JD V 1 O 1 1 1 Uc 


1 HQ s 


C8 — C7 — C6 


120.66 (18) 


C9 — Ol — CI 


114.27 (15) 


C7 — C8 — C9 


118.69 (18) 


C7 — 03 — CI 6 


118.38 (18) 


C7 — C8 — H8 


120.7 


C13 — 04 — H4 


109.5 


C9 — C8 — H8 


120.7 


H5A — 05 — H5B 


113 (3) 


Ol — C9 — C8 


116.26 (17) 






ai pi p^ pi n 
CU — CI — CZ — C1U 


1 7Q 11 ( 1 n\ 


r^c r^A r^o r^Q 
Cj — C4 — Cy — Co 


-2.2 (3) 


p.1 p 1 p"> pi 
U 1 — C 1 — CZ — Cj 


— Dz.y (Z) 


r^i r^^i r^n r^o 
CJ — C4 — C9 — Co 


1 "7/1 "7/; / 1 n\ 
1 /4. / 0 (iy) 


P1 PI PI P.") 

C 1 — CZ — C3 — UZ 


— 1D6.J (Z) 


1 /^T pi/1 pi 1 

CI — CZ — C 1 0 — C 1 1 


1 1 c £ /">\ 

-115.0 (Z) 


p"> pi p,i 
C 1 U — Cz — Cj — UZ 


-J 1.0 (5) 


C3 — CZ — C 1 0 — C 1 1 


i i n n /">\ 

iiy./ (Z) 


pi pi pi p /i 

C 1 — Cz — C3 — C4 


25.1 (3) 


CI — Cz — C10 — CI 5 


65.6 (3) 


CIO— C2— C3— C4 


151.69(18) 


C3— C2— CIO— CI 5 


-59.1 (3) 


02— C3— C4— C9 


-174.3 (2) 


C15— CIO— Cll— C12 


1.2 (3) 


C2— C3— C4— C9 


2.3 (3) 


C2— CIO— Cll— C12 


-177.6(2) 


02— C3— C4— C5 


2.6 (3) 


CIO— Cll— C12— C13 


-0.6 (3) 


C2— C3— C4— C5 


179.13 (18) 


Cll— C12— C13— 04 


178.0 (2) 
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r^n /~m rc c<£L 

cy — C4 — c j — Co 


1.7 (3) 


ni 1 nn pi 1 pi 1 /i 

CI 1 — ClZ — CI J — C14 


— U.O (3) 


C3 — C4 — C D — CO 


1 *7C 1 A ( 1 A\ 

—1 /j.3u (iy) 


p./l /"ill P 1 1 /] /~iic 

<J4 — C 1 3 — C 1 4 — C 1 J 


1 11 A A ( 1 A\ 

—1 / /.44 {[y) 


pi /i nr /-i/: p-7 

C4 — CD — Co — C / 


-0.1 (3) 


C 1 2 — C 1 3 — C 1 4 — C 1 J 


1.3 (3) 


Cj CO C / U3 


1 "7G "7£ (\ G\ 

1 /v. /o (loj 


pn c^\a / • 1 c p 1 pi 
C 1 3 — C 1 4 — C 1 J — C 1 U 


-0.7 (3) 


r^z t~^/z r^~i 0 
CD — Co — C / — Co 


-0.9 (3) 


pi 1 pi A PIC P 1 /l 

Cll — C1U — CI J — C14 


A C 

HJ.j (3) 


03 — C7 — C8 — C9 


179.62 (19) 


pi') pi A P1C p 1 /I 

C2 — CIO — CI 5 — C14 


no ii / 1 n\ 

178.31 (19) 


C6— C7— C8— C9 


0.4 (3) 


C8— C9— Ol— CI 


157.45 (19) 


C7— C8— C9— Ol 


-179.64 (19) 


C4— C9— Ol— CI 


-23.4 (3) 


C7— C8— C9— C4 


1.2 (3) 


C2— CI— Ol— C9 


53.4 (3) 


C5— C4— C9— Ol 


178.69 (18) 


C8— C7— 03— CI 6 


0.3 (3) 


C3— C4— C9— Ol 


-4.3 (3) 


C6— C7— 03— CI 6 


179.6 (2) 



Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C4-C9 and C10-C15 rings, respectively. 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


04— H4-05 


0.82 


1.78 


2.585 (2) 


167. 


05— H5A-02' 


0.91 (3) 


1.86 (3) 


2.742 (3) 


163 (3) 


05— H5B -04" 


0.97 (5) 


1.78 (5) 


2.734 (3) 


168 (4) 


C8— H8-05 m 


0.93 


2.55 


3.397 (3) 


152. 


C2— H2-Cgl iv 


0.98 


2.86 


3.745 (3) 


151 


C6— H6-Cg2 v 


0.93 


2.97 


3.748 (3) 


142 


Symmetry codes: (i) x+l,y, z; (ii) x, 


-y+3/2, z-1/2; (iii) -x+l,y+V2, 


-z+1/2; (iv) -x, >>+5/2, 


-z+1/2; (v)x-l,j>, z. 





sup-6 



supplementary materials 




sup-7 



supplementary materials 




sup-8 



